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PROBLEM TO BE SOLVED: To provide a low-cost and 
high-capacity non-aqueous electrolyte battery. 
SOLUTION: The non-aqueous electrolyte secondary 
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is oxide containing nickel and manganese elements, and 
the percentage contents of the nickel and manganese 
elements are substantially the same. 
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fttr^y fy(pvDF) ^^Dfh7 7/vtpx 

PTFE) T'fc5o' 

[0037] lE^co^m^t lti*> mrtSitfcWW- 

RttftV*. *«**r**+6*t»fcUXI4, 01*. tf*^ 

-5 0 0 j/m©fcW*«tf*L< ffl^fejx*. 
[ 0 0 3 8] ( 2 ) 'AttSMH 

ftfcli*ix*'fr¥ffc-C, 4fcli*J6Woa*€:«ft*5ft 



^A^ttlt Li -Al *B»fM. 0 

0 2, 4 9 2 ^-ft^) . L i -Al -Mn L i 
-Al -Mg Li -Al -Snl^, Li - 
Al -I n»£ft, Li -Al -Cd Li -A 

1 -Te Li -Ga 4MHW6 0-2 5 
7 0 7 2 , L i -Cd L i -I n 

fc % Li -Pb***, Li -Bi - 
Mg If 6*1*. y 

[ 0 0 3 9 ]*ft, AKflnffc-e** LTI*M#&&fc3i 

#5 * 

P, N, S. Si CfcitJ«B4C<Ci?«)Mft*»«f* 

[ 0 0 4 0 ] »«{b*»fc Ltti, Wx.tf**ffc**fc 

»V^bn5«*«m«>¥ftttftfi0 .1-60 nm^» 
ttv^ #*U<-I10 .5-30 /im-C*)<5. tfc^ 
ffiftlil M0mygT'fc5^»*t^. tt 
*«iS±tt. et*^A¥ffiWlWI«( d 0 0 2 ) *53 . 3 
5 -3 . 4 0 At'c tt^fSlOfefi^At* ( LC) d« 

10 0 A»±<D»»* s #*l*^. 

[ 0 0 4 1 ] #«MIC*5V%-CI4, 1E«JS*W-Li 

#StltV^fcft, Li «r**LftV^ffi»*K K*ft 

t, 0 . 0 1—10 fifigT)gJK) ^L i -frX^ 
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Li *wmfeBE«i-fc* 

[ 0 0 4 2 ] ttiHBttlB 

tMMMli* »»«*^3 0 0 WlO^y ^-t?*>6. 

XV XV -fvKWs XV fh77 

,vtPxfuy(PTFE) ,^!J 7yft^D ^ 
( P VDF ) s ^^yf* t?;nV=f A, Th 77/^ 

P) > f h 7 7 ^ > - ^-7 

^^/ux-r^I^(PFA) > ?y\\X~V x> 
.-^f7;^o^^i/V^*, 7y{btr=V^ 

Th77^Pxfl/yM^(ETFEil) , * 
y^nnh!) ^ yu^-p ji^I/ V ( PCTFE) > y ^ it 
t * x y f y-^y^ 7^p 7^0 fl/y^I^, 7v 

^ P pM7/UtP^yM^(ECTFE) , 
75/ {ttf — y 7y-^t7;^P7'n t'uy-fF7 

14, x^u^^fit^^^s XV 7v\\X~V fv-C 
[ 0 04 3 ] A«0*m#2: L TI4, «A6 n*:«*(- 

*fcl4&T'&JiL.fct>O v Al -CdG&Kt'tm^b 

|S]«^. «x.tffS, 7^^/y-h , '0 s ? 
f>i s l -5 0 0 ,im*>t>*>*s#SL< ffiVMbn^o «« 



y^i/7^W^- 

0-3 0 ftS%* s #*L^ 
.[ 0 0 4 4 ] *»Wir:j8it6jE«feJ:V*«l*, jH®^ 
^RifciiAffiWft^^tf^fflW^te!-- ****** 

[ 0 0 4 5 1 ( 3 ) -fez^-* 

* e 8 0 < C^±t 5 7L^r^^b, tf*«* 

y Pt >y x #y ;n^uWj;£0#&Xl4»*£fr*fc 
J?:^I4> -teWl-14, 10-3 0 0 <im*5ffil< JB^ 

l4fS]±-f£, 

[ 0 0 4 6 ] ( 4 ) #7kmA?K 

^-h) ^tfii\ *fci4'>*< ft ra^±wa»o 

f) tK ^ttbOjKMIfcJ:^ *n»W-ffl^fett5 

li, 0i|xl4, xfi/'/*-«-h ( EC) . 

(PC) , yfi/y*-**rh ( B 
c) *sJ:tftr=u:/*-#*-h ( vc) ttk'oRft* 

> h ( DMC) > 

/U/j— s!?*— h (DEC) > x-'f-fl'* f-Arft—rtX—b 
(EMC) fci^7'Pk , /^-5K^ ( DPC) <C 
£0*Mttfc*-**-h > ^fi^^/K MF) > 
^/u( ma) , 7'pfty^^K MP) ^t/^o 

MA) ^ir'COfli^^/i-^^^ 131 ^^ 
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ft if #*» i«x^*HtBEC. PC, 

G B L * X »s»ltff * t < . ^'^ ' CI1D 

MC, DEC, E MC fc 

*f/Wtl«lli»03 0 %EXT, *9 #*L< 1*2 

[ 0 04 7 ] *&W<oli.Mifo<o®mt±.'&**-r 

,v£8 0 %ttJt*tfSWMC l • 2 h *f 

( DME) ,1.2 -4**1- *S/a#^( DEE) *S± 

! _ 3 _i?**y5>\ *yVA75 K, 7"feh 75 K, 
^•A, y yKh y a^f*. h y > b *'s**v* 

*V7~sWm%. ^A<*7V, ^f^/^7^> 1. 
3 _^^,l,_2 -AXWVVJ-s* 3 

7l-7tFB77ViS»> ^w-^K 1.3- 

J3i tfN f-^f n!)K>'ii' h Vte^iS 

[ 0 0 4 8 ] -ft<b<Dfc&twig»1-sy r*J»i*tvx- 

li, m.tiLi Cl 0«, Li BF., Li P F «. LL 
i Al Cl ..Li Sb F., Li SCN, Li Cl , L 
i CF.SO.. Li CFiCO!, Li ( C F >S 
O,) Li As F., Li N( CF.SO.) », Li B 
„Cl ..( 4*BBHB5 7 -7 4 9 7 4 *&«0 . GMM 
Wkl3J\,*^m f-*fM »M»B6 0 -4 1 7 7 3 *^ 
«) , Li Cl , Li Br , Li I ( WWW 0 -2 4- 
7 2 6 5 . ^p*7^f)i( «fl«B86 1 

-1 6 5 9 5 7 , B7»s/U*^ »'J ^ A 

( 1 -2 1 4 3 7 6 #42s«) , Li N ( C F . 

SO,) ( CiF.SO») , Li N( CF.SO,) », L 
i N ( CiFiSOi) », Li N ( CF>SOi) ( C.F . 
SO,) fcifO* 5 K«fc*>tf*- 

[ 0 0 4 9 ] *»«ll*5V>X«li»St^ff*««tt 
14, if-vy^ — — b x-^-jv^ "f'fl'ii J* 
SrCJ>'iC< 1 1> J) f iJAikLtLi P F tt^tf 
S*?i£T-;feS. GBL*r£iMtfcLXJB>*»* 

XL i P F .Wfl-OL i BF.Hi N(C.F.SOj 2 



**1*V*«. 0 . 2 ~2 mo 1 /y **<»*LV>. 

0 . s ~i . s mo 1 /y v * A-x-hzntw 

®* BttV. 2 -> W5y, WMW6 
1 -1 6 1 6 7 3 «*«D , tfn-M -5 9 

9 6 3 4HSt«) , 7 = y >l »M«S8 0 -7 9 6 7 7 ^- 

a«) . ?7^i-^- fy v?v, k y *w* 
7,77^. hy*#y-^r«^, at**-**. 1 

f „^75 V, n y 75 

%m ttR¥9 -2 04 9 3 2 ftif 

[oosolit, WWMr fc^- * /N 
li, Li «3«tft. '^yyfl*, »**«*if* 5 *< 

jSPfcilt^a. <£*»-Ct, Li .Si O., Li .Si O. 
_ Li 1 _ Li OH, xLi ,PO.-( 1 -x) Li . 
Si O., Li iSi Si, Li iP O.-L i a S -S i S 

■ei*. w*.t£. *y *^^v**+-<k , #'J 
^^^K, *y *"7^, *y 7-^y * 

y K , *y ifsA^A'a-*. 7 

@($s«etL-cii, «*.«. ^y ^fi'^-y-^ 
k , ^y 7-Btuy^t^K , *y *777^< * 
y 7-yy ^y ^f-v^^/^-f k , *y f-/v7 

/t ,= -yv, *y 77ft^'J ^> ~*+7/u*n 

7-Dt>ytci'^^ w ^ ffl***^ 
(og^hVy^SWW' 65 ' '"ft 
f =y ?y t ^t7^o 7"o fi/> 

y 7y<kf = y TVt^y sff^***'' K«5»** 

*;^*lv\ 

[oo5i] «to»*fcuxrt, 3>r ^a. 

S. v-H, RISiS, (B¥S, Afiftifv^Wctia 
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■g-*ji4, =»— m » ®*« 

5- t 9/<-*b->H6. ^V"* 

ha -/VS. ^-KS. *H 

?m. v*9* -xiMeif fo if s r. t * s 

*h ^»**#*uv\ o . 1-10 0 

1-6 r t K.X 9 . JMffc » 5 ztit 

■C#5.'fc#l4» tfffi1*o>SBret>i^EI3 B *'^ iv ^ 

14, t*0 ttffiroM*®® 

ff *tt, K5-f *vfc#f£-C-. l -2 0 0 0 u 

[ 0 0 5 2 ] ^» h <7J|£**fctttt***fc 

$6. w-, «l 

#SLV\ )&g(48 0 -3 5 0 e Cro^E7JS»*L< . « 
l-i o o -2 5 o *cro«£lljJ*iJ*Lv\ am 

-£*T-2 0 0 0 p p m»T* s #*b< « *^ 
-g-J9J-^®f!¥H"C-l4'tix-t'lx5 0 0 P p mOT-t5ri 

JEI4, #l::Pg££ix4V^ s . 0 . 2 ~3 t /c m'**'» 
*LV\ ^u-^-TV^ffeWTV^iSStt. 0.1- 
5 0m/W*L^. ^i£~2 0 0^C 

|c*M-63ES->-h o*gOtt^ 
|4, 0 . 9 -1 . 1 *5»* UVS #1-. 0 . 9 5-1. 

413. *«9H£*rtS*««>*El*' 4 ' 
[ 0 0 5 3} 



5*5. *»Wttrnfe«>*wii** *"*<> w " e •**''*• 

« SttMl 3o4tfttffc0>il » ®1 8 C. ***MK*^ 

4 tfftS«*«-t *L X«BlH»#ttK*EJ* 
frfcffitgm 4 1 1 rtl-UtfASiv^S* 

*U-C. E*a»»b rt3E«» -K i 5 a*3l#iUS.vC» 
BS1 2 lc}g&£ix. *iaa>btt*S!l -K 1 6 
ttt^n-rmf&^-^l 1 (OJSS5l-^8E*iT''C , ' N 5. ffi 
ft*—**!) -K«I4, 

y-Jr/K ^^V, ^p^. *y ^f f >. ^ ryv5='> 
i./£^ro^R*fct4-tHe>ro^&*W^ ,1 ' 2, « ^'^ 
Hjt^— ^li^^yu^WK. Al -Mn -&&tS5r*Dl 
Lfcfcco. Effi'J — K I4T yw5 =f AW -H 14= 

- tit &fcco WfflL fcfe »t«^:tt> we*>* . 

[ 0 0 5 4 ] <£«P1 4 «±T»K«*H«niftlW V 

*r»n«K:Rtt6::4:i»*-C#5. 

jab nti^f *»$^^t«ix.oittt i i\ «* 

14. a*StKJb*^tU-C, t~-*. *4*9». P 
*i**tt, ^^K49*ft. So fcl* 

[ 0 05 5 ]ifc, SfcWttKfc «trtE»-t* 

Tl4Li iCCLi HCO,,Na,CO ! , Na HC 
O,, CaCOA4VMg COAfoK**'^* 5 * 

ifb*is. ^^-^^^ v-h . y -KSO 

igffii£l4. ^5a©*fe( «. E«!Et>t< 

ffiiSf3St»*8 5 SSg!Slw*TL. W«W>K*»*l 0 
=.*iA***N 

1-6. 

[0 0 5 6 ] AttStt. «*WtWr±«»fc L - - n 
0 : 5 cofI^-C;S-&L-fct'05r^fS | "i s iE'-^^^ K 



(13) 



&m 0 0 2 -4 2 8 1 3 



ft&L^Rf^^lilll&l 8 mm, ii5^6 5 0 mm"C 
[ 0 0 5 7 ] I^OfMl 0 0 mAWittfit, * 



ttlfcgll|L 1 CoOa 



CmAb) 



15 8 0 



15 0 0 



[ 0059] m ottJiuo-. wiufci-^-coqiB 
r, *jEWo«ft**«nrv^6. ufc^or, #re*> 

fc-C«*3£«-e*>5Li Co O 2 J:0 t«ttfc«ft«:« 
[ 0 0 6 0 ] <( 3l&0*J2 *3J:tftt««2 » ±^CD£5 

•^fy(PVDF) ^7 3/<^PfUy( HFP.) 
^(Xt>r Wfl»»*y/WkPlffi<CP VDF • HFP£* 

^ CD7^ '^^f$A-f*o r<0/<y RITA'S 

n£ ^^(-^Hico^^ /ua*»K9 *&*>-&rfc5fc or*, 
^ IE****!** r t T'tJIiJi'SBl 

So 

[ 0 0 6 1 ] - o&ir, ««ffi«rSiKL. Jtffi-C«*S 



A t L fco ^m<0»Ttt«8E«* s 5 0 m A IC 
Wtt3 0 0mAfl)«»lWC 
2. 5V*-C»*Lfc. COfct»fe*tfc»«£S** 

fco /x^u-h «cmfct^»iffi«l^fi«rl Cfc Lfc. 

t # tc5 B#ra*ft«^«««( 0 • 2C) t0 ' 5 B * w 
^»«<oiaattt( 2c) «n^»wft*«a* 

0, 2C/2CO«ltW«Lfct^*)S. <S 

fi»«tfcw*i c«re2 o icrttttLfcta** -i 0 

[0058] 
[ ^2 ] 

9 5 7 0 9 0 

9 2 5 0 8 5 



~9 o*cr% i ~3 B#r^rfo6o ^t^^^ 
na, 07^: ^ /<^«r^>^< 

5 0BA©««tf2. 0 V«rtt5*"C»«1-6* 

[ 0 0 6 2 ] *T*«tt, 4.2V 0*«ffiJ5«-C»* 
faS£li5 OOmAttt *«*>|*Tttm*« s 2 0 m 
A^aUfcfc*fc l-fc." »tlH0 0nAOtt«W 

r*2. 5v*r»*ufc. 

itftcofc^tCLi Co OiS:iEffiS*Kt br^ffl 

1". 

[0063] 
[ ^3 ] 
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^«afR19. II. 1 N i i-»MUiO» 



$s 

(mAh) 



8 5 0 



8 2 0 



0. 04 



0.15 



1M 2?jH£ro 



0.0 8 



[ 0 0 6 4 ] £3 J: 9 ^e,»Mc*^S5CT©iE®Srffl.«' s 5 
J" 0 0 6 5 ] « ^Jafl3 : #®<»1&m L i Ni 

u-h j»«P«t if l=.SS#K'J>i"*- 1 1-* 

„*^fc wit- 

fc J: 5 tS^ttS^^^B 18 

SZiXfcS. »«r6i:l = 1 f*- 

left 5. ^vf/Uz-****** : 1 "C* 

^tsrtnyilyh^. SitStflfcLX, x =o . 
3-0.7 *Xro[H]Xr »»»5l**r*»-*-6fc* ,!: ' 

8 ic^i-mmx-S'i^ufc,, 

[ 0 0 6 6 1 



[ £4 



1 -r 

X 


(2 C/0. 2 C. 2 ox:) 


0. 3 


7 1 


0. 4 


9 2 


0. 5 


9 5 


0. 6 


9 1 


0. 7 


L 65 



l 0 0 6 7 1 «4 xOlM. 5*»bT*l*fc^ 

i#1-5„ Li Ni Orf5»*«4 V-CLi MnO,Wi 

*l*Li Ni Orf>lk«m(tJ:0**tl OOmVliif 
■^±*s£|::tf:&f£fflfcLX^SSEmfc - 



[ 0 0 6 8 1 « HiS0>i4 : Li Ni O, 

Sit) «ftt*»l*fc. roi:********^**" 0 
l 0 0 6 9 1 



I «5 1 



X 


d s cmfe<o 1 s t 




CO 


0. 3 


i 18 0 __ 


0. 4 


2 2 0 


0. 5 


2 2 8 


0. 6 


2 2 2 


0. 7 


19 0 



[ 0 0 7 0 ] «5 *b . x =0 . 5 fi** s * 

o . 5 a»e,»-f*ttt, i o KtfiWfroB*"?** * 

& fc SSHlfcttl-TKJEK** - k • * 

-#*-h <0<*«tfcl : 1 L i P F 

i 0 0 7 1 1 _ , * 

i mscofB^i^i 

[ ni i **wra3^T*ttWi*9 ess*** 19 * 

[ [33 1 ^RWKlB^XflsljUfcSESSlWtt^WS 



®m 0 0 2 -4 2 8 1 3 



[ Hi 2 1 Effi^lfcoXlWa^tt*** - ™** 



[ 01 1 



O 



[ [ill 5 1 Li Co 0,( a ) fcJtfLi Ni Oi( b ) 

[ 01 6 ] Li Ni «Mn w O:( c ) fcitfLi M 

nO:(d) ©»«*-:/fc*1ia-C*>6. 

[ 0X7] Li Ni wMn wOjCOM* -T/fc^-f 

I HI 8 ] *»tt««C*5V^»«U*lPl«ffl*»W** 

I &j£tf 

2 
3 
4 

5 «»n 

6 jxfc^i 

7 

I I «&<5r-* 

l 2 ttn& 

1 3 Mk'*V.*** 

1 4 t£t£8£ 

1 5 TE®» -K 

l 6 AtSU -K 

1 7 »»y 



[ @4 1 
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[ 132 ] 




(c 





(b>| 


i t : '." - .* ».*. 












«wtf J* 


X1K 
(a) 




X3K 


















14-----.?*- 


|X10I 


s 

-••^ 3*' ., .• * - ** :. 


|X30K 
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[ [35 ] 




(O— ' 



(f) fu 



I 126 ] 



[ HI 9 ) 




55(fC in air 




8S0'C 
tests* 



75(fC in air 
a = 2.889A,c~J4.260A 



85(fC in air 
a = Z889A, c= 14.269 A 

L> A ~- 



C 

100(fC in air 
a = 2.892A,c = 14.30lA 

JL_X> ^ 



JUL -X 



7050*O in a/r 



J > L_ 



c.i.l. 1 . I . I . 1 ■ 1 > 1 ■ 1 

10 20 30 40 50 60 70 80 90 100 
20 / deg (CtO 



_ -.i.i.i. i 

10 20 30 40 50 60 70 80 90 100 

29 / deg < Cu J 
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X6K 



[ ms } 




«X 6K 



Q / mAh-g" 1 



!)#BS2 0 0 2 -4 2 8 1 3 



I El 




(20) 



#682 0 0 2 - 



[012] 



(al- 



(b) — •* 



(c)- 



1^ 



1 



14.6 
14.5 
14.4 



SOmAh-g o 
-Z*7±A 9 c = 1434lA 14 



14.2 - 



LiL. 



: a = Z86lA, c- 14370 A j 

JL-jLn — *: 

2.92 



130mAh-g 
*=2.839A,c = 14*42SA 

^_JL^M-> -J-> — * 



lS7mAh*g 




\ a-Z836A,c~14.479A ^ 2 g6 

^-U-i — o ^ rt 

180mAh-g* 
: a = Z85ZA,c = 14*418 A 

JjjLh -a 



200 mAh-g 
a « Z«32 4 c - 14325 A 
A> ^ * 



2.84 
2.82 
2.80 




2.90 - 



-2.88 



10 20 30 40 50 60 70 BO 90 100 
26 / deg ( Cu kJ 



Q / ; mAtrg' 




50 100 150 200 

Q / mAh-g" 1 
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[ mi 8 ] 




F * — 4G048 AA04 AB01 AB02 AC06 AD04 

AD06 AE05 
5H029 AJ03 AK03 AL01 AL06 AL12 
AL15 AL16 AM03 AM04 AMOS 
AM07 DJ16 DJ17 HJ02 HJ04 
HJ05 HJ13HJ14 
5H050 AA08 BA16 BA17 CA08 CA09 
CBOT CB07 CB12 CB19 CB20 
FA17 FA19 HA02 HA04 HA05 
HA13HA14 
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